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© Method and apparatus for automatically binding cables, by a continuous strip. 


© A method and an apparatus for automatically 
binding bundles of electric cables. 

According to this invention, a plastic strap in the 
form of a continuous serrated band (52) is advanced 
by means of a feeding and pulling mechanism (80) 
along guides (80) and through a hollow retaining 
element (62) provided with a similar indentation and 
fed in the form of a continuous strip (60) of retaining 
elements (62). The plastic strap (52) is advanced 
until the bundle of cables has been wrapped, and 
the end of the serrated band (52) is reinserted 
through the opposite side of the retaining element 
(62). The binding is tightened by reversing the op- 
eration of the pulling mechanism (80) until the cables 
r**are pulled together; the serrate ' band (52) is then 
££cut performing a binding stretched to the desired 
value. 
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Method and apparatus for automatically binding cables, by a continuous strip 


This invention refers to the binding of electric 
conductors, and the like, placed together in a bun- 
dle; in particular, it applies to a method and to an 
automatic apparatus capable of positioning a por- 
tion of a plastic strap supplied in the form of a 
continuous band that is automatically fed by pas- 
sage through a plastic head or hollow retaining 
element supplied as a continuous strip until it 
wraps the bundle of cables with a portion of the 
band, the ends of which are clamped by a retaining 
element; a compact binding is thus obtained that is 
stretched to the desired value. 

Previous automatic devices for binding cables 
made use of a loading mechanism containing a 
number of separate shaped bands of fixed length 
which were fed in succession to a distributing de- 
vice that was part of the apparatus. 

The use of a loader for feeding bands to an 
automatic device to achieve the binding of cables, 
gives rise to working difficulties which impair the 
efficiency of the apparatus. Any type of apparatus 
which makes use of a loader is limited to the 
application of as many bands per cable as can be 
held by the loader that, when empty, must be 
replaced with a full one every time the previous 
one becomes exhausted, or it must be reloaded 
with new straps properly oriented and compatible 
with the particular type of distributor of the appara- 
tus. 

Practical limitations due to the size of the 
bands and to the necessity of using a portable 
device, easy to handle where space- is at a pre- 
mium, have restricted to 100 the number of bands 
for each loader. 

Other previous automatic devices for binding 
cables made use of pre-formed straps with a 
preset length, held in a parallel position by means 
of a supporting strip wound as a coil with a large 
number of straps. The straps are fed by a secon- 
dary and separate device connected to a tube for 
feeding the portable apparatus for binding cables. 

The secondary device was used for supporting 
the coil of straps, for separating one of them from 
the supporting strip at every cycle and for feeding 
it, through a channel, to the portable apparatus. 

Still other devices for binding cables with pre- 
formed fixed-length straps, made use of a very 
large loading device placed on a secondary ap- 
paratus that, for each cycle, had to feed the porta- 
ble applicator through a connecting tube. 

All previous devices, whether using a loader or 
a secondary feeding mechanism, hence at an addi- 
tional cost, mak use of pre-formed straps of 
preset length consisting of a flexible portion 
(tongue) and one for clamping (head). 


The strap, fed from a loading device or from a 
secondary apparatus, was made to advance inside 
the portable applicator by means of mechanical 
devices that were very complex, had to be very 
s precise and, hence, were very expensive to manu- 
facture. 

The straps, thus fed by means of the portable 
applicator, wrappped the bundle of cables posi- 
tioned across the axis of the device, while running 

jo through a guiding channel; the end of the flexible 
portion of the strap (tongue) would pass through 
the clamping section (head) to be engaged by an 
internal device within the applicator which stretched 
the tongue until the bundles of cables had been 

is clamped within the desired value. 

Once the clamping had been achieved, an ad- 
ditional device inside the portable applicator would 
cut the excess portion of the tongue; this had to be 
expelled in such a way as to avoid the blockage of 

20 the guiding channel which would have, otherwise, 
prevented the correct positioning of the strap to be 
used next. 

Such a system required interacting movements 
and mechanical elements driven by very complex 

25 pneumatic or electro-pneumatic actuators which 
were the cause of frequent obstructions and subse- 
quent loss of efficiency. 

For those reasons, previous cable binding de- 
vices required the use of straps of preset length, fit 

30 to cover a range between minimum and maximum 
diameters; this arrangement led, invariably, to the 
waste of a portion of the tongue, the length of 
which was a function of the diameters of the bun- 
dles of cables. 

35 This excess portion of the tongue, not only 

constituted a waste and, hence, an additional cost, 
but could also jam the apparatus and become a 
nuisance to the surrounding electrical equipment, 
because of the excess materials produced falling 

40 from the straps. 

To avoid this inconvenience, some previous 
devices made use of special containers connected 
to the portable applicator which, however, due to 
the difficulties of maneuvering this type of machin- 

45 ery in small spaces, presented the problem that the 
rejected portion of the tongue might be caused to 
bounce and to return inside the apparatus. This 
occurrence would I ad to the jamming of the ap- 
paratus, particularly when it had been rotated 

so through 90 'or more for the binding of vertical 
bundles. 

Another difficulty with previous devic s is du 
to the fact that the use of pneumatic equipment 
interacting with various mechanical lements, 
makes the equipment extr mely delicate; the cor- 
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rect operation of the equipment, in fact, depends 
on the quality of the pneumatic control and driving 
components, which are usually highly delicate, so 
any small pressure variation may upset the syn- 
chronism of the various movements. This may jam 
the mechanism and break some of the Internal 
mechanical components, thus necessitating expen- 
sive maintenance and loss of efficiency. 

An object of this invention, therefore, is to* 
provide an automatic cable-binding apparatus m 
which makes use of a special binding device that 
includes a correctly dimensioned and specially pro- 
filed plastic strap that automatically couples with a 
retaining element, also made of plastic material and 
constructed in such a way that the two joined 
elements, for each working cycle, adjust to the size 
of the bundle and bind it to the desired degree of 
tightness. 

Another object of the invention is to provide an 
automatic cable-binding device capable of a large 
number of successive bindings by automatically 
feeding the binding elements supplied in the form 
of a continuous band, for the plastic strap, and of a 
strip, for the retaining element. 

Another object of this invention is to provide an 
automatic cable-binding apparatus with a mecha- 
nism controlled by an electric motor and, hence, 
without pneumatic driving devices; this eliminates 
all problems connected with the availability of 
compressed-air lines, and with the safety of the 
operation in as much as the apparatus makes no 
use of fast-acting mechanical elements for power 
transmission that may cause injury to the operator. 

Another object of the present invention is to 
provide an automatic apparatus for binding cables 
which utilizes the exact quantity of plastic strap 
according to the diameter of the bundle to be 
bound. This avoids waste of material, does not 
require the expulsion of scrap and does not create 
pollution problems. 

Another object of the present invention is to 
provide an automatic cable binding apparatus of 
reduced dimensions, light and handy, for the bind- 
ing of cables where space is limited, as it would 
inside electrical equipment. 

Yet another object of this invention is to pro- 
vide an automatic cable binding apparatus driven 
by a low-voltage electric motor, that interacts with 
simple and sturdy mer K -nical elements and is 
easy to maintain so as to reduce manufacturing 
and operating costs. 

The automatic apparatus for binding cables 
according to the method of this invention, includes 
a mechanism made of a series of interacting link- 
ages and a motor-driven me-chanism which, work- 
ing together during every cycle, allow for: the ad- 
vance of a strip made of many toothed retaining 
elements, the separation of one of them and its 


alignment for matching with a toothed or serrated 
binding strap which is made to advance automati- 
cally by the electric motor, by inserting the end of 
the strap through the retaining element, in the 
5 pushing direction, until the end of the strip, as it 
runs inside a guide, wraps the bundle of cables 
and is reinserted through the opposite side engag- 
ing the inside of the toothed retaining element; the 
stretching of the strip until the cables are tightened 
w within the set value; and the cutting of the strip to 
perform a binding for every working cycle. 

The plastic strap, used with the automatic ap- 
paratus for the binding of cables, is in the form of a 
continuous rectangular-shaped band having, on one 
75 of its major sides, a series of indentations, along 
two parallel lines, with opposing teeth. 

The retaining plastic element used in the auto- 
matic binding apparatus, is made of a molded strip 
composed of several elements joined together by 
20 an intermediate portion. 

The retaining element has an approximately 
square shape, it is hollow along the axis and is 
provided, internally, with two flexible and opposing 
arms with a set of teeth properly sized to match 
25 the indentations of the plastic strap. 

The matching of the retaining teeth on the 
indentations of the strap, that are under the pulling 
action, causes the retention of the two ends of the 
strap that are engaged inside the retaining element. 
oo The invention will be further illustrated by refer- 

ence to the drawing enclosed, in which: 

Fig. 1 shows perspective view of a portion of 
the indented plastic strap according to this inven- 
tion; 

35 Fig. 2 shows a perspective view of a portion 

of the strip made of several retaining elements, one 
of which is shown in cross section; 

Fig. 3 shows a front perspective view of the 
retaining element; 
40 Fig. 4 shows a cross-sectional view of the 

indented strap, as in figure 1. matched with the 
retaining element shown in figure 2: 

Fig. 5 shows a side view which highlights the 
two elements of figures 1 and 2 paired and 
45 stretched around a bundle of cables; 

Fig. 6 shows a side view of the automatic 
apparatus for performing bindings of cables ac- 
cording to the previous figures, where the concept 
of this invention is put into practice and with one of 
so the two external shells removed; 

Fig. 7 shows a cross-sectional view of the 
outer body of the apparatus ; 

Fig. 8 shows a side view of the automatic 
cable binding apparatus showing the interacting 
55 leverages of the mechanisms that actuate the bind- 
ing cycle; 


3 


5 


EP 0 297 337 A1 


6 


Fig. 9 shows a side view of the cable binding 
apparatus which highlights the mechanism for guid- 
ing and cutting the indented strap and for separat- 
ing and positioning the retaining element; 

Fig. 10 shows a perspective and enlarged 
view of a detail of figure 9; 

Fig. 11 and 12 show side and top views of 
the cutting blade for the indented strap;. 

Fig. 13 shows a side view of the automatic 
cable binding apparatus which highlights the motor- 
driven mechanism for feeding and pulling the in- 
dented strap; 

Fig. 14 shows an enlarged portion of figure 

13; 

Fig. 15 shows a side view of the automatic 
cable binding apparatus, which highlights the inter- 
acting leverages in their working position with the 
indented strap of figure 1 the strap being shown in 
its advanced position and through the retaining 
element of figure 3, separate from the strip and 
positioned within the joining area; 

Fig. 16 shows a side view of the automatic 
cable binding apparatus which highlights the bind- 
ing of cables, as obtained with the motor-driven 
mechanism during pulling and before the splicing 
that separates the indented strap: 

Fig. 17 shows a sectional view highlighting 
the lifting action of a bending portion of the retain- 
ing element of figure 2, that follows the shifting of 
the carriage shown in figure 10. 

Fig. 18 shows a sectional view of the auto- 
matic cable binding apparatus along line 18-18 of 
figure 6; 

Fig. 19 shows a sectional view of the auto- 
matic cable binding apparatus along ling 19-19 of 
figure 6. 

Before proceeding to the illustration of the ca- 
ble binding apparatus, a description of the indented 
binding strap and of the indented retaining ele- 
ment, according to this invention will be given. 

As shown in figure 1, a plastic strap 52 con- 
sists of a rectangular, continuous and flexible plas- 
tic band one face of which has a longitudinal in- 
dentation consisting of a continuous line of teeth or 
serration 54 that run parallel to a second longitudi- 
nal indentation, identical to the first one, but with 
teeth 56 pointing in a direction opposite to that of 
teeth 54. 

Outside of. and parallel to those two sets of 
teeth 54 and 56, there are two flat, longitudinal and 
continuous edgas 58 of equal width, which form the 
lateral guiding elements for the strap and which 
define the actual and constant thickness of strap 
52. 

A strip 60, as shown in figure 2, is made up of 
several retaining elements 62 joined together by 
means of tongue 64. 

The retaining element 62. as shown in figures 2 


and 3. has a hollow body with a flat and approxi- 
mately square face 66. on one side, and an oppos- 
ing face 68 with a convex or rounded shape. Inside 
retaining element 62, and starting from the opening 

5 of flat face 66. there are two elastic arms 70 and 72 
each provided with a set of protruding teeth 74, 
which are laterally offset with respect to each other; 
these two sets of teeth take up about half of the 
width of bending portion of each arm while the 

70 other half 76 is free. Teeth 74 are similar to teeth 
54 and 56 of strap 52 and are such as to engage 
them. 

Along the sides of bending portions 70 and 72 
there are two opposite guiding surfaces 78 that are 

75 parallel to the longitudinal axis of the hole of the 
hollow retaining element and are set at a distance 
which creates a passage equal to twice the width of 
strip 52: these guiding surfaces 78 join the front flat 
face of each element. 

20 Figure 4 highlights the novel aspect of this 

invention and the figure shows the indented strap 
52, twice joined inside retaining element 62, sup- 
ported by guides 78 with teeth 54 and 56 pointing 
outwards, and engaged by teeth 74 of the bending 

25 portions of elastic arms 70 and 72 so as to obtain 
the binding of the bundle of cables as shown in 
figure 5. 

Viewing now figure 6 as a whole, it can be 
seen that apparatus 50 includes: a mechanism 80 

30 that feeds and pulls the indented strap 52; a 
mechanism 82 that guides the indented strap 52 
and cuts and separates a retaining element 62 from 
strip 60 pairing it with indented strap 52; a closing 
device 84 which completes the guiding channel for 

35 the indented strap 52 around a bundle of cables to 
be bound; mechanism 86 for cutting the serrated 
strap 52; a mechanism 88 which operates the 
mechanism 84, causing the advance of guiding 
mechanism 82 and of strip 60 of retaining elements 

40 62. 

The group mechanisms 80. 82. 84, 86, 88 are 
appropriately enclosed in the housing of the ap- 
paratus 50 usually made up of two half shells 90 
and 92 (fig. 7) which are approximate mirror im- 
45 ages and to which plates 94 and 96. that are also 
approximately mirror images, are fixed: the two 
plate-support mechanisms 80. 82. 84, 86 and 88 
and provide a running guide for strap 52 and strip 

so The two half shells 90 and 92 of the housing 

50 support, in the rear, a pair of arms 98 placed 
side by side which hold the reel of serrated strap 
52 as shown in figure 6. 

Mechanism 88 that operates the apparatus, as 

55 better shown in figure 8. includes a lever 100 
pivoted around pin 194 and linked by element 102 
to two paired levers 104 pivoted around pin 106 
attached to plates 94 and 96. 
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Levers 104 are attached/through a slot and by 
means of pin 108, to a carriage 110 running inside 
a guide worked into plates 94 and 96. 

Levers 104 are also connected, by means of 
pins 112, to connecting rods 114 that are con- 
nected, through pins 116, to lever 1-18 which, in 
turn, rotates around pin 120 fixed across plate 94 
and 96 and is connected to closing mechanism 84, 
as explained further on. 

On carriage 110 there is a rocking lever 124 
held upright by spring 126. 

Lever 124 fits into recess 134 of mechanism 82 
to provide a forward push to mechanism 82 itself. 

On top of lever 100, there is an elastic tooth 
128. which pushes forward the strip 60 of retaining 
elements as will be explained later. 

Inside the two half shells 90 and 92, in the 
portion that forms the hand-grip, there is an electric 
push-button switch 130 triggered by lever 100. 

Lever 100 is held in the normal position of 
figure 8 by the outward push exerted by spring 
132. 

Mechanism 82, which guides the indented 
strap 52 and which positions each retaining ele- 
ment 62 on the forward end of strip 60, is better 
shown in figures 9 and 10. Mechanism 82, includes 
carriage 136 which runs inside a guide, not shown, 
worked out of plates 90 and 92. 

Above the carriage 136. there is a channel- 
shaped element 131 (figure 10) which protrudes 
from the carriage 136 and terminate with a knife- 
like cross lip 214 and with convex outmost edges 
133 of the side walls to fit convex face 68 of 
retaining elements 62. as it will be explained later. 
The channel element 131 of the carriage serves 
many functions and.in particular, aside from cutting 
and positioning the retaining elements 62, it retains 
a sliding rod 138 provided with a side arm 138a 
protruding from one side of channel 131 through a 
wider opening 35 for activating a microswitch 140 
located on the same side of carriage 136. 

Toward the back of opening 135, the side walls 
of channel element 131, have openings 137 op- 
posite to each other for engaging the end heads 
142a to 144a of two flexible steel bands 142 and 
144 which run along guides worked out inside 
plates 90 and 92 and serve the purpose of guiding 
the indented strap 52 from the feeding mechanism 
80 to carriage 136. 

Above guiding bands 142 and 144, inside 
channel element 131, there is a covering rod 146 
provided with lateral wings 146a and 146b set at 
the proper distance for fitting into openings 137 
and 139 on the side wails of the channel 13; the 
front end of covering rod 146 has its upper face 
slanted to form a sharp edge 220 which protrudes 
out of the outermost edges of the side walls of 
channel 131. 


On both sides of carriage 136 there is a roller 
148 supported by pin 146. 

Closing mechanism 84, as shown in figure 8, 
has a movable upper jaw 150 and a lower fixed jaw 

5 151, with the ends curved toward each other so as 
.to form two guides 210 and 211 which together 
define an annular channel for guiding the indented 
strap 52 around a bundle of cables. The upper jaw 
150 is freely pivoting around pin 120 of lever 118 

ro which is provided with a protruding arm 118b con- 
nected to a return spring 122 hooked to the back 
extension of movable jaw 150. A counter-acting 
lever 196 is pivoted at 195 on the front arm 118b of 
the lever 118, said lever 196 having its front end 

75 196a pointed and turned downwards in the direc- 
tion of guiding channel 211 inside movable jaw 
150: a spring 198 is disposed between the protrud- 
ing end of front arm 186b and counter-acting layer 
196. 

20 Mechanism 86, for cutting the indented strap 

52. better shown in figures 9, 11 and 12. includes a 
knife 152 which runs vertically inside plates 94 and 
96 with motion imparted by two parallel and oppos- 
ing rocking levers 154 that turn around pin 156 and 
25 provided, at the forward end. with a slot that en- 
gages pin 158 of knife 152; two pulling springs 
160, attached between fevers 154 and the shells of 
the apparatus pull levers 154 and knife 152 down-, 
ward. Knife 152. as better shown by figures 11 and 
30 12. has a V-shaped profile for " cross-cutting the 
indented strap. 

Mechanism 80. for feeding toothed band 52. as 
better shown in figure 10, includes a low voltage 
d.c. motor 162 connected, through pulley 164 and 
35 toothed belt 166, to pulley 170 of reducer 168. The 
re6ucer has an additional toothed pulley 172 con- 
nected by toothed belt 174 to a toothed pulley 176 
which drives two discs 180 with edges shaped in 
the form of teeth to feed indented strap 52 along 
40 plane 190 inside of plates 94 and 96. in correspon- 
dence with guiding channel 206 to the back inlet of 
serrated strap 52; reducer 168 and the indented 
discs are held by a rocking plate 178 which pivots 
around the axes of the discs and is acted upon by 
45 a compression spring 182 placed between a protru- 
sion 222 of the plate and a setting screw 184. 

Motor 162 may be of any type such as a motor 
driven by a fluid under pressure connected to the 
toothed discs by means of mechanical driving ele- 
so ments. 

As shown in figure 14, which is an exploded 
view of figure 13, lever 186 for the disengagement 
of rocking lever 124 acts with its back arm against 
protrusion 224 of rocking plate 178 while, at the 
55 other end, lever 124 has a protrusion 187 that can 
place itself under a rear pin of rocking lever 124; 
spring 188 is placed underneath released lever 
186. 
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in general, and according to this invention, a 
plastic indented strap, in the form of a continuous 
band is made to advance along a guiding channel 
by initially passing its end through a curved side of 
a pre-positioned retaining element, after having 
opened up one of its toothed arms for allowing the • 
free advance of the binding strap which moves with 
its indentation facing outward until it wraps the 
cable bundle. The binding strap, after completing 
its turn, is reintroduced with its end into the retain- 
ing element through the flat side opposite the 
proceeding one while the elastic arm is released 
and the strap is stretched so that the teeth of both 
arms engage with the teeth of the binding strap. At 
the same time the indented strap is cut in cor- 
respondence with the retaining element. 

Referring to figures 6, 7. 8, 9, 10. 13. 14, 15. 
16 and 17. it should be clear how the automatic 
apparatus 50 performs the binding of a bundle of 
cables. 

Strip 60. made up of many retaining elements 
62. as figure 14 shows, is inserted by the operator 
into guiding channel 200 and is pushed until it 
stops at 202. while spring 204 keeps strip 60 from 
backing up. 

The operator inserts band 52, as shown in 
figure 14, into guiding channel 206 until it becomes 
engaged under the teeth of serrated discs 180. 

The apparatus is ready to operate once strip 
60 and band 52 have been positioned. 

When a bundle of cables is positioned within 
working area 208. by pressing lever 100, the lever 
106 will rotate sequentially. 

As lever 106 rotates, carriage 110 advances 
and lever 1 14 lifts. 

Carnage 110 will cause the carriage 136 to 
advance by means of rocking lever 124 as en- 
gaged by recess 134. 

When lever 114 lifts, lever 118 will rotate ar- 
ound pin 120. 

As lever 118 rotates it will pull behind, by 
means of spring 122. the jaw 150 which lowers and 
closes the binding area while channels 210 and 
21 1 will come into contact to provide a continuous 
guide for band 52. 

The rotation of lever 118 and, hence, the clos- 
ing of jaw 150, will lower lever 196. 

As carriage 136 advances while pushed by 
carriage 110. cam 154b of lever 154 becomes 
disengaged. 

As lever 154 lifts under the action of springs 
160, knife 152 lowers. 

The advance of carriage 136 and the lowering 
of knife 152 are synchronized so that, as carriage 
136 advances, knife 214 cuts the plastic portion 64 
while an element 62 becomes separated and trans- 
ferred, through the action of convex ends 133 of 
channel 131 (figure 16) into a mating position 226 


(figure 14) with band 52. 

As carriage 136 advances, as it is pushed by 
lever 124, it pulls the flexible steel elements 142 
and 144 which run inside the guides of plates 94 

5 and 96. 

It is the function of the flexible elements 142 
and 144 to provide a continuos guiding channel for 
the band 52, which would otherwise be interrupted, 
from the position' of carriage 136 when it is com- 

io pletely drawn in at rest, to its all-advanced position 
during operation. 

Element 62, when pushed into position 216, 
lifts and then lowers lever 196 which is used to 
hold element 62 in position with its pointed end 

;5 196a; when lever 100 reaches the end of its strake 
it activates microswitch 130 which, in turn, sets 
motor 162 into motion. 

As motor 162 turns clockwise, as shown in 
figure 14, its motion is transmitted to reducer 268 

20 by means of toothed belt 170. Reducer 170 trans- 
mits its motion through toothed belt 174 to the 
toothed wheels 180 with enough torque for pushing 
and then drawing band 52 so as to achieve the 
binding of the bundle of cables. 

25 The opposing teeth of toothed wheels 180 en- 

gage the teeth of strap 52 while the toothed wheel 
which pushes the line of teeth 54 of band 52 move 
it along channel 218 and through the channel of 
carriage 136. 

30 Carriage 136. while bringing element 62 into 

position 216 by means of tip 220 of element 146, 
causes the bending portion 70 of element 62 to lift, 
as seen in figure 17, so that the indented strap 
runs freely through the central seat of element 62 
35 and along channel 210 of binding area 208; the 
indented strap runs until its end reaches element 
62 as it runs again, in the opposite direction, 
through the central seat of element 62 and stops 
against part 138 while engaging the teeth of portion 
40 72 of element 62 as shown in figure 1 1 . 

After having completed its turn around the bun- 
dle of cables, the tip of band 52 hits the front end 
of element 138 and pushes it backwards causing 
the intervention of microswitch 140. 
45 _ When microswitch 140 is turned on, motor 162 
reverses direction and, hence, toothed wheels 180 
turn in the opposite direction as well. 

Toothed wheel 180 with its teeth engaged for 
the reversal of motion to the line of teeth 56 of 
so strap 52, pulls the strap so as to obtain the binding 
as shown in figure 12. 

As it appears from figure 16. the binding action 
causes the partial opening of jaws 150 and 151 so 
that, as jaw 150 rotates around pin 116 it moves 
55 upward allowing the bundle cables to gather 
against retention element 62. 

The opposing force due to the binding action, 
while the motor 162 is still turning, causes an 
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anticlockwise rotation of rocking plate 178, as 
shown in figure 16. 

The pull exerted by the movement of rocking 
plate 178. brings element 222 against spring 182 
and determines the tension of the binding. 

By adjusting the screw 184, the binding tension 
can be set to the desired value. 

As rocking plate 178 (figure 16) rotates, ele- 
ment 224 forces lever 186 to move down. 

Lever 186, in turn, causes lever 124 to move 
downward. As lever 124 moves down, carriage 136 
becomes disengaged and due to the pull exerted 
by spring 226, resumes its rest po- sition leaving 
the binding position 70 free to engage the teeth of 
strap 52. 

Carriage 136, on its back travel, sets lever 154 
into motion by means of rollers 148. Levers 154 lift 
the knife 152 which, because of its profile (figures 
11 and 12 ) cuts a V-shaped groove into serrated 
strap 52 that offers its notches to the next cycle. 

The V grooves in strap 52. because the motor 
is still turning, pull the band causing the return of 
the rocking plate and the motor to stop. 

When the operator releases lever 100 which is 
pushed by spring 132, levers 102.106.110,114 and 
118 return to their position and jaw 150 opens 
completely so that the completed binding is made 
free for removal. 

When lever 100 is automatically released be- 
cause of mechanism 128. strap 60 is pushed up- 
ward thus preparing a new retaining element 62 for 
the next binding cycle. 

A ratchet element 228, as shown in figures 13 
and 15. acts in such a way that when lever 100 is 
pressed, at the start of a new cycle.it remains in 
this position even if the operator does not keep it 
pressed, in as much as lever 104 is prevented from 
rotating. 

This way the cycle has to perform all of the 
steps required for a complete binding. 

Lever 100 is released the moment the rocking 
plate 190, by means of its protruding part 224, 
presses upon lever 186. 

Upon the release of lever 100 the operator, 
because of the push exerted by spring 132, is 
made aware that the working cycle is being com- 
pleted. 

A microswitch, not shown in the attached draw- 
ings, is turned ^n by rocking plate 190 to a position 
of total pull of band 52. 

Turning on the microswitch produces a signal 
that will bring motor 162 to a halt. 

The automatic binding apparatus may be 
powered by a supply unit with rechargeable bat- 
teries which makes it possible for the apparatus to 
be used where electrical power is not available. 


The automatic apparatus may also be fed by a 
supply unit connected to the network so that it may 
be used uninterruptedly. 

s 

Claims 

1. A device for binding bundles of cables char- 
acterized by comprising an indented plastic strap 

jo (52), provided with flat longitudinal guiding sides 
(58) and two sets of indentations (54, 56) parallely 
arranged to the said sides (58); the teeth (54) of 
one set pointing in a direction opposite to the other 
(56); and a hollow retaining element (62) for the 

75 indented strap (52), said retaining element (62) 
having a longitudinal opening provided with side 
guiding surfaces (78) for the strap (52) and elastic 
retaining arms (70. 72), said arms comprising op- 
posing teeth (74) for engaging the teeth (54, 56) of 

20 said binding strap (52). 

2. A device as claimed in claim 1, character- 
ized by the fact that the indented strap (52) is in 
the form of a continuous band. 

3. A device as claimed in claim 1, character- 
25 ized by the fact that several retaining elements (62) 

are provided in the form of a continuous strip (60) 
of retaining elements (62) joined by an intermediate 
connecting portion. 

4. A device, according to claim 1, characterized 
30 in that each set of teeth (74) of the retaining 

element (62) is set along a side and parallel to a 
flat surface of the elastic retaining arm (70, 72). 

5. A device as claimed in claim 1. character- 
ized by the fact that each retaining element (62) 

35 has a front flat surface (66) and a rounded back 
surface (68). 

6. A method for binding cables by means of 
the device as claimed in claim 1, in which the 
binding of conductors or the like is achieved by 

40 matching a plastic indented strap (52) with a sepa- 
rate retaining element (62). characterized by the 
steps of passing the indented strap (52) through 
the retaining element (62) making said strap (52) to 
move forward to wrap a bundle of cables until the 

45 end of the strap (52) is returned in the opposite 
direction into the same retaining element (62), 
while an indentation at the end of the strap (52) 
engages a corresponding indentation on the retain- 
ing element (62), said strap (52) being then pulled 

so until stretching the binding to a preset value. 

7. An automatic apparatus for performing sepa- 
rate bindings around a bundle of cables, or the like, 
according to the method as claimed in claim 6 in 
which the binding of the cables is performed by a 

55 plastic strap (52) continuously fed to the binding 
apparatus, and by a separate retaining element 
(62) fed by a strip (60) made of several intercon- 
nected retaining elements (62) characterized in that 
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the apparatus includes: a reversible feeding 
mechanism (80) for feeding and drawing the plastic 
strap (52); a guiding machanism (82) for guiding 
the plastic strap (52) towards an open circular 
guiding path (84) encircling a bundle of cables , 
means (131) for cutting and positioning a retaining 
element (62) in alignment with said path and a 
mechanism (146) for cutting the indented strap 
(52), all acting sequentially. 

8. An automatic apparatus for binding a bundle 
of conductors, or the like, as claimed in claim 7. 
characterized by the fact that it includes: a body 
provided with fixed and movable jaws (84, 86) 
having a guiding channel (210, 211) for the in- 
dented strap (52) defining said open circular path 
for the strap encircling the bundle of cables; means 
(128, 160) for guiding and for step-feeding each 
individual retaining element (62) in a first operative 
position in close vicinity to the circular guiding path 
(210. 211) for the indented strap (52); second 
means (80, 142, 144) for providing a path for the 
indented strap (52) and for feeding the same, along 
a linear path, from a rear inlet opening (206) to said 
circular path, said guiding means including a car- 
riage (136). running along the linear path above 
mentioned, to move said retaining element (62) 
from said first to a second operative position in line 
with the ends of the guiding channels defining an 
opening in 'he circular path above mentioned; op- 
erating and control means (100, 124), acting in 
sequence, to hold the carriage (136) in a forward 
position while the indented strap (52) is made to 
advance through the retaining element (62) and 
along the circular path and a stop member (138) 
that stops the front end of the strap (52) after it has 
passed again in the opposite direction, through the 
retaining element (62). said stop member (138) 
being supported, and allowed to slide, by the car- 
riage (136) and acting at the stop of the indented 
strap (52) to cause the reverse pulling action of the 
strap by said second feeding means (80) and con- 
trol means sensing the return motion and the 
stretching of the strap (52) and acting on the op- 
erating and control means to allow for the return of 
the carriage (136) and to actuate a device (86) for 
cutting the indented strap (52) in correspondence 
with the retaining element (62). 

9. An apparatus, as claimed in claim 8, char- 
acterized by the fact that the step feeding mean* 
for the retaining elements (62) comprises a push 
up member (128) elastically supported by a control 
lever (100) to an elastic retaining member (204) for 
the strip of retaining elements acting in a direction 
opposite to that of the pushing member (128). 


10. An apparatus, as claimed in claim 8, char- 
acterized by the fact that the indented strap (52) is 
guided, along its linear path, by means of a pair of 
elastic bands (144, 142) connected to said carriage 

5 (136). 

11. An apparatus, as claimed in claim 8, char- 
acterized by the fact that the indented strap-feed- 
ing means comprises a pair of toothed discs (180) 
that engage the indented strap (52). said discs 

io (180) being connected to a control motor (162) by 
means of a reducer (168). 

12. An automatic apparatus for the binding of 
cables, as claimed in claim 8, characterized by the 
fact that the driving means for pushing and pulling 

is the indented strap (52) are carried by a rocking 
plate (178) and adjusting spring (182). acting on 
the plate (178), for calibrating the binding force. 

13. An automatic apparatus for binding cables, 
as claimed in claim 12, characterized by the fact 

20 that the plate (178) supporting the driving means 
for pushing and pulling the strap (52) is operatively 
connected to an engaging and disengaging mem- 
ber (124) for the carriage (136) that guides the 
indented strap (52). 
25 14. An automatic apparatus for cable binding, 

as claimed in claim 13, characterized by the fact 
that the carriage (136) for guiding the indented 
strap (52) comprises support and cutting means 
(131, 133, 214) for separating a retaining element 
30 (62) in the first operative position; a stop member 
(138) slidibiy supported by said support means 
(131); a lower flexible guide and an upper flexible 
guide member (142, 144) extending backwards 
from the support means (131) as an extension of 
35 the linear guide for the indented strap (52); means 
(220) for opening the toothed arms (70, 72) of the 
retaining element (62) for the indented strap (52) 
and means (148, 154) for activating a cutting de- 
vice (152) for the indented strap (52). 
40 15. An automatic apparatus for cable binding, 

as claimed in claim 14, characterized by the fact 
that it includes a sensing device (140) activated by 
said stop member (138) which initiates the pulling 
cycle of the strap (52). 
45 16. An automatic apparatus for cable binding, 

as claimed in claim 14. characterized by the fact 
that the carriage (136) of the guiding means (142, 
1 44) is operatively connected to the cutting device 
(152) for the indented strap (52). 
so 17. An automatic apparatus for cabte" binding, 

as claimed in claim 16, characterized by the fact 
that the cutting device (152) comprised V-shaped 
cutting edge to cut the sides of the indented strap 
(52) with a V-shaped profile for reintroducing the 
55 strap (52) into a retaining element (62) during a 
succesive cycle of a binding operation. 
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